One means of better understanding the variations in health systems among the four greater Mekong subregion (GMS) countries is to determine how the overall health environment influences the area's health-service systems and health status. Objectives: The study examined the determinants that affect the health-service systems and health status of the Thai, Lao, Vietnamese, and Cambodian people in the GMS countries, as well as the determinants that best predict health-service-system quality and health status.
Background
The association of Southeast Asian nations (ASEAN) community focuses on security in the region and promotes the well-being, economic prosperity, and social solidarity of member nations via three pillars: the ASEAN socio-cultural community, the ASEAN economic community, and the ASEAN political-security community. The signing of the Bangkok declaration (or ASEAN declaration) in 1967 provided one of the first official agreements to promote economic, social, cultural, scientific, agricultural, industrial, and transportation-related cooperation among the four ASEAN member countries in the greater Mekong subregion, or GMS (1): Thailand, the Lao people's democratic republic, the socialist republic of Vietnam, and the kingdom of Cambodia (henceforth simply Thailand, Laos, Vietnam, and Cambodia).
The development and improvement of health-service systems and the health status of a nation's population can contribute to socioeconomic improvements and the productivity of the country (2, 3) . Because the impacts of the health-service systems and health status not only change over time but also tend to vary between regional contexts, a study of the determinants that affect the health-service systems and health status of the people in the GMS is es-sential for the development of these factors in this region. The results of the study may serve as a benchmark for the GMS countries to determine further guidelines for healthservice system development and health promotion for the people of the GMS.
One means of achieving a better understanding of these factors is to determine how the overall health environment influences health-service systems and general health status. Although many previous studies have determined the influence of social support, the living/working environment, and other environments on health outcomes (4) (5) (6) , few studies have been conducted on the relationships and factors that predict the quality of the healthservice systems and health status of the people in the GMS countries. Such a study may therefore be useful, especially in the context of Thailand. These determinants include various external determinants, in terms of social and cultural values, trade and investment, medical information and technology, and living/working environments; and internal determinants, which consist of the strengths and weaknesses of individual hospitals. These determinants are commonly used to conduct environmental analyses of healthcare organizations and systems (7) . The findings would provide essential information for appropriate policy planning and strategy setting for the sustainable development of the health-service systems and health status of the people in the GMS.
Objectives
This study examines (i) the correlation between the perception of external/internal determinants and healthservice systems and health status, and (ii) the determinants that best predict the quality of health-service systems and individuals' health status in Thailand, Laos, Vietnam, and Cambodia.
Patients and Methods
The findings reported here were collected from a larger series of studies conducted in 2011 -2014 that investigated the health-service systems, health status, and affecting factors among the Thai, Lao, Vietnamese, and Cambodian people. Those findings included self-reported health status among Thai, Lao, Vietnamese, and Cambodian clients and healthcare providers, and how the perceptions of and attitudes toward various factors relate to health-service systems and individuals' health status. Those factors included: 1) social and cultural values; 2) trade and investment, particularly related to entering the ASEAN community; 3) medical information and technology; 4) the liv-ing/working environment; and 5) the strengths and weaknesses of the hospital system. The factors that affect healthservice systems and health status were divided into two categories: perceptions of the internal hospital environment and perceptions of the external hospital environment. The internal environment included the strengths and weaknesses inside the hospital system itself, while the external environment included the attitudes and perceptions of social/cultural values, trade/investment, medical information/technology, and the living/working environment.
Samples
The study samples included groups of clients and healthcare providers from two to three local hospitals that were selected with similar topographies to the populations of Thailand, Laos, Vietnam, and Cambodia. The sample size was determined by using Yamane's tabulation (8, 9) , with a power analysis of not less than 0.80 and an effect size of 0.14 at the α = 0.05 level (10, 11) . The participants were selected using multi-stage random sampling and quota sampling, depending on the number of hospital beds and people in the study areas ( Table 1 ). The clients were samples with an appropriate health condition from the out-patient and in-patient wards, while the healthcare providers included doctors, dentists, nurses, and others. The actual participants consisted of 320 -402 clients and 60 -69 providers from each country (except for Cambodia, where 30 providers were recruited).
The participants were asked about their perceptions in each part of the questionnaire after being informed about the purposes of the study, including their rights related to participation in the project. In Thailand, informed consent (including information on human rights and the content of the research) was obtained from all participants; in the three other countries, the samples agreed to participate of their own accord after listening to and understanding all of the information provided by the co-researcher in each country.
The study protocol, which conforms with the ethical guidelines set out for this series of studies, was approved for human subjects by the human research ethics committee of Thammasat university, Thailand. In the other countries, our request for permission to pursue data collection was approved by the relevant ministries of public health and foreign affairs.
Questionnaires
Participants were provided with socio-demographic questionnaires and questionnaires with a five-point Likert scale for responses about their health status and their perceptions and attitudes toward the affecting determinants, including external and internal environmental factors. The clients were also given additional health-servicesystem questionnaires. All of the questionnaires were translated into each country's respective official language.
As described in the previous study (12) , the independent variables consisted of the perceptions of the external and internal environmental factors that affect health status and health-service systems, while the dependent variable related to the participants' self-reported health status. The question contents for the independent variable in the questionnaires were based on Swayne et al.'s (7) theoretical framework. The external environmental questionnaires included their perceptions and attitudes about trade and investment (five questions), societal and cultural values (six questions), medical information and technology (six questions), and living and working environment (five questions); the internal environmental questionnaires included the strengths and weaknesses of the hospital system (eleven questions). As described in a previous study (13) , the dependent variable included partici-pants' perceptions of health status related to health conditions, human functions, and overall well-being (twenty questions). The other dependent variable included the clients' perceptions of the health-service systems in terms of health-service-system access, service quality and safety, and confidence in the service and its management (seventeen questions).
The participants responded to the question by choosing answers from a five-point Likert scale, ranging from excellent or strongly agree (score of 5) to poor or strongly disagree (score of 1) related to health status or environmental factors, respectively. The choices ranged from 5 to 1 for the positive statements and the reverse for the negative statements. The average scores for the determinants were graded as excellent or strongly agree (4.50 -5.00), good or agree (3.50 -4.49), neutral or uncertain (2.50 -3.49), bad or disagree (1.50 -2.49), and worst or strongly disagree (1.00 -1.49), respectively.
Validity and Reliability of the Instruments
Content validity was determined by five experts involved in the area of health-service systems; the experts had an agreement level of ≥ 80 percent. Item analysis was conducted via the contrast-group approach, with a T-value ≥ 2.0. The reliability test revealed a Cronbach's alpha coefficient of 0.92, 0.89, and 0.94 for the environmental factors, health status, and health-service systems, respectively (14, 15) .
Data Analysis
Analyses were conducted using SPSS for descriptive and multivariate statistics, including Pearson productmoment correlation and stepwise multiple regression. The Pearson product-moment correlation was used for checking our assumptions, which were comprised of the multicollinearity among the predicting factors and the correlation between the dependent variable and the predicting factors. The stepwise multiple regression analysis was used for creating the predicting equations; this technique was able to obtain parsimonious predicting equations by selecting the significant variables in the equations (16) . Prediction equations were then formulated. The multicollinearity analyses revealed < 0.70, thus indicating that the correlation among the independent variables was not an issue.
Results

Socio-Demographic Data
The descriptive analyses for the socio-demographic data among (i) the clients and (ii) the healthcare providers in each country are shown in Table 2 , respectively.
Clients 4.1.1.1. Thailand
Of the 402 client participants, 58.7 percent were male and 41.3 percent were female; 43.3 percent were in the 20 -40 years range; 96.5 percent had had some form of education at different levels, including primary school (34.3 percent), secondary school/high school vocational certificate/diploma (28.6 percent), or a bachelor's degree or higher (33.6 percent). Fifty-six percent were married. Nearly two-fifths (39.6 percent) were employees or agriculturists. Fifty-eight percent had a household income of more than US$156 per month. Just under seven-tenths (68.9 percent) noted that they could easily access the health services of their local hospitals. In terms of coverage, 40.7 percent opted for government-provided universal health coverage, while 12.4 percent had to pay for healthcare themselves. The vast majority (99.3 percent) preferred to use conventional medicine, and 73.1 percent chose a service from the general hospital. The participants stated that the functional aspects of the health-service systems that should be improved included healthcare staff (24.6 percent), medical staff (21.9 percent), and health-service access (21.1 percent).
Laos
Of the 402 clients, 52.7 percent were male and 47.3 percent were female; 57 percent were 20 -40 years of age. Twothirds (66.4 percent) were educated: at the primary-school (28.1 percent), secondary school/high vocational certificate/diploma (34.3 percent), or bachelor's degree or higher levels (4.0 percent). Forty-six percent were married. Just over half (52.5 percent) were employees/agriculturists, and 82.3 percent had a household income of less than US$156 per month. Nearly two-thirds (63.7 percent) could easily access hospital health services, and 52.5 percent paid for healthcare themselves. Nearly all (99.3 percent) preferred to use conventional medicine, and 75.9 percent chose the services of general hospitals. The participants' opinions of the aspects of the health-service systems that should be improved included medical staff (28.1 percent) and medical instruments/devices (20.9 percent).
Vietnam
Of the 331 clients, 48.0 percent were male and 52.0 percent were female; 59.5 percent were 20 -40 years of age. Almost all (99.1 percent) had been educated: at the primary-school (26.6 percent), secondary school/high vocational certificate/diploma (25.4 percent), or bachelor's degree or higher levels (47.1 percent). Roughly two-thirds (64.7 percent) were married; 45.9 percent were employees/agriculturists. Nearly two-thirds (64 percent) had a household income of less than US$156 per month, whereas a third (33.8 percent) earned US$156 -$312 per month. Around four-fifths (81.9 percent) could easily access hospital health services. Just under two-fifths (38.4 percent) used government-provided universal health coverage, while 22.7 percent had to pay themselves. Most (98.5 percent) preferred to use conventional medicine, and 67.6 percent chose the services of general hospitals. The opinions of the aspects of health-service systems that should be improved included healthcare staff (24.5 percent), medical staff (17.5 percent), and medical instruments/devices (17.5 percent).
Cambodia
Of the 320 Cambodian clients, 83. 8 
Laos
Of the 60 providers, 23.3 percent were male and 76.7 were female. Nearly half (49.3 percent) were in the 40 -60 years of age range. Most of the participants were nurses (48.3 percent) or assistant nurses (36.7 percent). The most common educational backgrounds were diploma/bachelor's degree or higher (71.6 percent); 96.7 percent earned less than US$312 per month.
Vietnam
Of the 69 providers, 42.0 percent were male and 58.0 percent were female; 63.8 percent were in the 20 -40 years of age range. Most of the participants were nurses (29.1 percent) or assistant nurses (24.6 percent). The most common educational background was diploma/bachelor's degree or higher (73.9 percent). Just over half (52.2 percent) had an income ranging from US$312 -$936 per month.
Cambodia
Of the 30 Cambodian providers, 33.3 percent were male and 66.7 percent were female; 56.7 percent were in the 20 -40 years of age range. Most of the participants were nurses (26.7 percent) or assistant nurses (46.7 percent). The most common educational backgrounds were senior high school (96.7 percent) and diploma/bachelor's degree (3.3 percent). Most (93.3 percent) earned less than US$312 per month.
Prediction of Health-Service-System Quality and Health Status
A stepwise multiple regression analysis of the clients' perceptions of (i) the quality of the health-service system and (ii) health status, as well as (iii) the healthcare providers' perception of the health status in each country, demonstrated the following.
Clients' Perceptions of Health-Service-System Quality: Predictions From the Variables
Various factors were significantly related to the clients' perceptions of the quality of their health-service systems ( Table 4 ), as follows.
Thailand
The attitudes about the internal determinants and medical information and technology could significantly predict health-service-system quality at 15.7 percent (R 2 change = 0.157, β = 0.328) and 3.9 percent (R 2 change = 0.039, β = 0.209), respectively. Both determinants could synergistically predict health-service-system quality at 19.6 percent (R 2 = 0.196), with a statistical significance of P < 0.001.
Laos
The internal determinants were the only factors that could significantly predict health-service-system quality, at 13.1 percent (R 2 = 0.131, P < 0.001).
Vietnam
Three factors were related to health-service-systems quality, two of which were external determinants, including societal/cultural values and medical information/technology; these could predict health-service-system quality, at 12.8 percent (R 2 change = 0.128, β = 0.251) and 1.5 percent (R 2 change = 0.015, β = 0.139), respectively. The third factor was the internal determinants that could predict health-service-system quality, at 2.9 percent (R 2 change = 0.029, β = 0.147). All of the determinants could synergistically predict health-service-system quality, at 17.2 percent (R 2 = 0.172), with a statistical significance of P < 0.001.
Cambodia
Internal determinants were the only factors that could significantly predict health-service-system quality, at 59.2 percent (R 2 = 0.592, P < 0.001).
Clients' Perceptions of Health-Status Prediction From the Variables
The factors significantly related to the clients' perception of health status (Table 5 ) were as follows.
Thailand
Medical information and technology, and the living and working environment, could predict health status, at 4.0 percent (R 2 change = 0.040, β = 0.182) and 3.3 percent (R 2 change = 0.033, β = 0.181), respectively. Both determinants could synergistically predict health status, at 7.3 percent (R 2 = 0.073), with a statistical significance of P < 0.001.
Laos
Medical information and technology, and trade and investment, could all predict health status, at 15.1 percent (R 2 change = 0.151, β = 0.325) and 1.0 percent (R 2 change = 0.010, β = 0.118), respectively. Both determinants were co-effective in significantly predicting health status, at 16.1 percent (R 2 = 0.161, P < 0.001).
Vietnam
Internal determinants, and societal and cultural values, could predict health status, at 10.3 percent (R 2 change = 0.103, β = 0.272) and 1.2 percent (R 2 change = 0.012, β = 0.121), respectively. These determinants could synergistically predict health status, at 11.5 percent (R 2 = 0.115), with a statistical significance of P < 0.001.
Cambodia
Internal determinants were the only factors that could significantly predict health status, at 67.9 percent (R 2 = 0.679, P < 0.001).
Healthcare Providers' Perceptions of Health Status: Predictions From the Variables
The factors that significantly related to the healthcare providers' perception of health status (Table 6 ) were as follows.
Thailand
The living/working environment was the only factor that could significantly predict health status, at 11.0 percent (R 2 = 0.110, P < 0.01).
Laos
Societal/cultural values, and medical information/technology, could both predict health status, at 15.0 percent (R 2 change = 0.150, β = 0.390) and 7.1 percent (R 2 change = 0.071, β = 0.226), respectively. Both determinants could synergistically predict health status, at 22.1 percent (R 2 = 0.221), with a statistical significance of P < 0.001.
Vietnam
The living/working environment was the only determinant that could significantly predict health status, at 8.2 percent (R 2 = 0.082, P < 0.05).
Cambodia
None of the factors significantly related to the healthcare providers' health status.
Discussion
Comparison of Socio-Demographic Factors
Our comparison of the socio-demographic factors among the groups of clients and healthcare providers in Thailand, Laos, Vietnam, and Cambodia revealed several similarities and differences overall, as follows.
Clients
In terms of gender, more participants were males (83.8 percent) in Cambodia compared to other countries (range: 48.0 -58.7 percent). Most of the participants (43.3 -59.5 percent) were between 20 -40 years of age, except in Cambodia, where just under four-fifths (79.1 percent) were older, ranging between 40 -60 years. Non-educated clients (33.6 percent) were found to be more prevalent in Laos, and a lower education level was also found in Cambodia (83.4 percent). Most participants were employees. The lowest household incomes (earning less than US$156) were found among Lao clients (82.3 percent). Most of the participants (63.7 -81.9 percent) could easily access health services at hospitals, except for Cambodian clients (3.8 percent). Most Thai and Vietnamese clients opted for the governmentprovided universal health coverage, while almost all of the Cambodian clients (95.3 percent) paid their own healthcare expenses. Most participants had similar opinions about the aspects of the health-service system that should be improved, including medical/healthcare staff and medical instruments/devices.
Healthcare Providers
We found few differences in the overall sociodemographic data. It appears that providers in Lao and Cambodia had smaller household incomes than those in Thailand and Vietnam.
Determinants That Best Predict Health-Service Systems and Health Status
Determinants That Best Predict Health-Service-System Quality and Health Status: Clients' Attitudes and Perceptions 5.2.1.1. Thailand
The findings suggested that the participants' beliefs about better health-service systems included improving 6 Nurs Midwifery Stud. 2016; 5(4):e33178.
hospitals' strengths/weaknesses and medical information/technology. The strengths and weaknesses of the hospital in the study included medical staff and equipment, budget, service quality, and hospital administration and management. These factors were functional aspects that affected health-service-system quality and healthcare organizations. Medical information/technology was considered to be essential for applying health services and for increasing the capacity of service delivery and the development of health-service systems. In other words, advances in medical information and technology may be a strategic tool of the health-service industry that will ultimately increase competition, which may lead to significant changes in the socio-cultural environment of the healthcare and health-service systems of a given country. The findings of related studies conducted in other countries have shown that the availability and usage of medical information and technological advances directly affects living and health standards (17, 18) .
The best predictors of the health status of Thai clients included medical information/technology and the living/working environment, as shown in a previous study (11) . In addition, our study also revealed that medical information/technology is a predictor for both health-servicesystem quality and health status among the perceptions of Thai clients.
Laos
Different determinants affected the perceptions of Lao clients about health-service-system quality and health status. The clients believed that the strengths and weaknesses of the hospital affected their health-service systems, and that the functional aspects of hospitals' strengths and weaknesses should be improved.
Medical information and technology, and trade and investment, were the best predictors of the health status of Lao clients; trade and investment was another predictor that differed from the opinions of the Thai clients. Trade and investment included questions about the impact of economic and investment policy (and the development of industry) on health-service-system quality and health access. In terms of functional aspects, the availability of medical information/technology and trade/investment were found to affect hospitals' and services' strengths and weaknesses, which then resulted in impacts on health status. These findings are related to Jaikamwong et al.'s study, which revealed that 30 percent of the clients who visited border-community hospitals in the upper-northern part of Thailand were from Laos (19) .
Vietnam
Societal and cultural values, the internal determinant, and medical information and technology synergistically predicted health-service systems. This could be explained by the fact that Vietnam experienced a change in its socioculture and in its economy and health-service systems during the country's developmental period, especially in its urban areas; however, the country's health-service systems could not support the high volume of clients who migrated in increasing numbers from rural to urban areas for work in companies and factories.
The determinants that best predicted the health status of Vietnamese clients were the internal determinants and societal/cultural values. Our study also revealed that hospitals' strengths/weaknesses and general societal/cultural values were co-predictors of both health-service-system quality and health status.
Cambodia
The only similar determinant that best predicted both health-service-system quality and health status were the internal determinants, which may mean that Cambodian clients believed that hospitals' strengths and weaknesses affected the quality of health-service systems and health status. This finding is consistent with Arunanondchai et al.'s study, which reported that most Cambodian patients who sought treatment abroad chose hospitals in Thailand or Singapore (20) .
Determinants that best predict health status about healthcare providers' attitudes and perceptions 5.2.2.1. Thailand
The best predictor of the providers' health status was the living and working environment, as shown in a previous study (13) . Our finding was similar to the Thai clients' perception, although we did find a difference in the attitudes and perceptions of health status between the Thai clients and providers vis-a-vis medical information and technology. It is possible that because Thai providers with higher education and greater opportunity may easily access and make use of medical information and technology, this determinant was not an issue that would affect their health status.
Laos
Societal/cultural values and medical information/technology were the two factors that synergistically predicted the providers' health status, whereas medical information/technology and trade/investment could predict the clients' health status. This might have been because the lower-income Lao clients were more concerned about their economic condition, whereas the Lao providers believed that the change and development of societal and cultural values had a greater impact on health status. Many studies have revealed that the most important success factor related to the health and well-being of Laos includes the lifestyle and culture of the community: for example, herbal usage and traditional treatments using simple technology available to the community (21) (22) (23) . Modernization and globalization, however, have resulted in changes in society and culture. Today, Lao people's lives are more complicated than they were in the past, with various new cultural dimensions influencing their lifestyles (24, 25) .
Vietnam
The living and working environment was the best predictor for providers' health status, while internal determinants and societal/cultural values could best predict clients' health status. This predictor of health status was similar to the Thai providers' attitudes and perceptions, which could be explained by the fact that providers in Thailand and Vietnam with higher education and a greater understanding of the healthcare system and greater opportunity can easily access healthcare-service systems for their health; they also know that the living and working environment can affect their health status.
Cambodia
We found no apparent variable to predict the providers' health status; this result might have been affected by the small number of providers (n = 30) in the Cambodian sample.
Stepwise Multiple Regression Analysis Results
The results of the stepwise multiple regression analysis showed a few similarities and differences in the perceptions of health-service-system quality and health-status prediction from the particular variables in these four countries. Although the determinants could significantly predict health-service-system quality and health status, in the regression model in this study, the determinants did not produce a powerful R 2 in the overall range from 0.040 -0.679. This may have been caused by the broad content in the questionnaires and variations in the attitudes and perceptions among the participants; this facet of the study requires further particular and comprehensive study.
In conclusion, the different and similar determinants with various levels of impact on health-service-system quality and health status were as follows:
Societal and cultural values affected health-servicesystem quality and the health status of the people of Vietnam and Laos.
Trade and investment affected health status in the perception of the Lao clients only.
Medical information and technology were seen to affect health-service-system quality and health status in some of these countries, such as the impacts on the healthservice systems of Thailand and Vietnam and the health status of the people of Thailand and Laos.
The living and working environment seemed to affect the health status of people in Thailand and Vietnam.
Hospitals' strengths and weaknesses were shown to have a prominent impact on the health-service systems of all four countries; they also had an effect on the health status of the people of Vietnam and Cambodia.
In order to achieve the socially and environmentally sustainable development of the GMS nations' healthcare sectors, it is necessary to identify and highlight the impact of relevant (and variable) issues on the procurement of healthcare policies and strategic settings related to the health-service systems and health status in one's own country. Because this study did have a few limitations, including the fact that the samples only represented participants from a few local hospitals in each country, we recommend that further studies and comprehensive system-wide reviews should be conducted in order to determine the relevant determinants in greater detail and with greater specification; such studies should represent entire countries, rather than selections in each country. 
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